INTRODUCTION
============

Feed costs comprise approximately 65% of total costs for pork production \[[@b1-ajas-31-6-881]\]. Therefore, feed plays a major role in the profitability of a swine farm \[[@b2-ajas-31-6-881]\]. The price of feedstuff has increased since 2006, as the biofuel industry developed \[[@b3-ajas-31-6-881]\]. Several studies have been conducted to find alternative ingredients for reducing the cost of feed, such as cocoa pod husks, brewers spent grains, rice bran and maize bran \[[@b4-ajas-31-6-881]--[@b8-ajas-31-6-881]\].

In Korea, high fiber feedstuffs, particularly wheat bran, which contains 7.77% crude fiber, are frequently added to gestating sow diets to prevent constipation \[[@b9-ajas-31-6-881]\]. Cashew nut testa (CNT) is one of the by-products obtained from processing cashew nuts, but it has not been considered as monogastric animal feed. The CNT is a reddish-brown skin that covers the cashew kernel. This skin is reported to be rich in hydrolysable tannins and polyphenols, and it contains over 10.3% crude fiber, which is higher than wheat bran \[[@b1-ajas-31-6-881]\]. It has rarely been considered as a feed ingredient in monogastric animals due to its high fiber content \[[@b1-ajas-31-6-881]\]. However, as the price of grain has been unstable, it is important to find a cheaper alternative ingredient that contains optimum fiber content to replace wheat bran in gestating sow diets. The production of cashew nuts has rapidly increased in recent years, because more and more people know cashew nuts which have great nutrients and are good for health. The CNT is cheaper than wheat bran; therefore, inclusion of CNT in gestating sow feeds could reduce the cost of feeding.

Therefore, this study was conducted to evaluate the effects of dietary CNT as an alternative feed ingredient to wheat bran on reproductive performance, litter performance, milk composition, and blood profiles of gestating sows.

MATERIALS AND METHODS
=====================

Experimental animals and housing environment
--------------------------------------------

All experimental procedures involving animals were conducted in accordance with the Animal Experimental Guidelines provided by the Seoul National University Institutional Animal Care and Use Committee (SNUIACUC; SNU-160613--9). A total of 40 multiparous sows (Yorkshire×Landrace) with body weights (BW) at 211.53±8.86 kg were used. Each sow was kept in an individual gestation stall (2.4 ×0.64 m^2^) with a feeder and water nipple. Second parity sows were fed 2.2 kg/d and over 3 to 6 parity sows were fed 2.4 kg/d. On day 110 of gestation, sows were moved into environmentally controlled farrowing rooms and placed in individual farrowing crates (2.5×1.8 m^2^). Each farrowing crate was equipped with a feeder and water nipple.

Experimental design, treatment and animal management
----------------------------------------------------

A total of 40 multiparous sows (Yorkshire×Landrace) were assigned to one of four treatments, 10 sows per treatment, with similar BW, backfat thickness (BF) and parity in a completely randomized design (CRD). Sows in each treatment were in similar average BW, BF, and parity. The experimental diet was added and formulated based on corn-soybean meal, which contained 3,265 kcal of metabolizable energy (ME)/kg, 12.90% crude protein, 0.74% total lysine, 0.20% total methionine, 0.90% calcium, and 0.70% total phosphorus. Four diet treatments were formulated with 0%, 2%, 4%, and 6% of CNT along with 6%, 4% 2%, and 0% of wheat bran, respectively. All nutrients were formulated to meet or exceed NRC requirements \[[@b10-ajas-31-6-881]\]. The formula and chemical composition of experimental diets are presented in [Table 1](#t1-ajas-31-6-881){ref-type="table"} and [2](#t2-ajas-31-6-881){ref-type="table"}. Chemical composition of cashew nut teast and wheat bran showed in [Table 3](#t3-ajas-31-6-881){ref-type="table"}.

Sows were housed in temperature-controlled rooms with automatic fans used to regulate air flow and placed in an individual crate (2.4×0.64 m^2^) installed on a concrete floor. After 110 days of gestation, sows were washed and placed into farrowing crates (2.5×1.8 m^2^).

After farrowing, sow lactation diet were restricted to 1 kg on the first day and gradually increased by 1.0 kg per day for the first 5 days, with no limitation during the remaining lactation period. Each sow lactated 11 or 12 healthy piglets in this experiment. Within 24 hours of farrowing, Fe-dextran (150 ppm) was administered and treatments such as ear-notching, clipping of needle teeth and tails were conducted. Piglets were weaned at approximately 24±2 days, and sows were transferred to a gestating crate.

Measurements and analysis
-------------------------

Gestation and lactation period, BW (BI-2RB., BI series., ECAS CO., Ltd., Seoul, Korea) and BF (P2 position, Renco Crop., Minneapolis., MN, USA) of sows were measured and blood samples were collected at day 35, 70, and 110 of gestation; at 24 hours post farrowing and at days 21 of lactation. The number of piglets born alive, still born, mummified fetuses, total born, and their BW were measured at 24 hours post farrowing and days 21 of lactation. Individual piglet weight and litter size of lactating sows were recorded postpartum and at day 21 of lactation. The weaning to estrus interval (WEI) of sows was recorded after weaning, as this is an important parameter for reproductive performance. Voluntary feed intake of sows was measured during lactation.

Gestating and lactating sows were bled from the anterior vena cava. Blood samples were collected in disposable culture tubes, centrifuged at 1,500 g for 15 min, and plasma was harvested from all blood samples and stored at −20°C until analysis. After an injection of oxytocin (Komi oxytocin inj. Komipharm International Co., Ltd., Siheung, Korea), colostrum and milk samples were collected into a falcon tube (Milkoscan FT 120., FOSS, Hillerod, Demark) and stored at −20°C until analysis.

Serum insulin was assayed using Coat-A-Count insulin kits (DPC, Los Angeles, CA, USA). Glucose concentrations were analyzed using a blood analyzer (enzymatic kinetic assay, Roche, Germany).

Colostrum and milk samples were taken from functional mammary glands of each sow at 24 hour post farrowing and at days 21 of lactation, respectively. After collection, samples were stored in a freezer (−20°C) until further analysis. Proximate analysis of colostrum and milk was conducted using Milkoscan FT 120 (FOSS, Denmark).

Statistical analysis
--------------------

Data were analyzed by analysis of variance using the general linear model procedure of SAS (SAS Institute Inc., Cary, NC, USA). Least squares means were calculated for each independent variable. Orthogonal polynomial contrasts were used to determine linear and quadratic effects by increasing dietary CNT levels during gestation for all measurements of sows and piglets. Individual sows and their litters were used as the experimental unit. Alpha was 0.05 and tendency for all analyses was p≥0.05 and p\<0.10.

RESULTS AND DISCUSSION
======================

The different of chemical composition between CNT and wheat bran
----------------------------------------------------------------

The analytical data for CNT, in comparison of wheat bran, was showed in [Table 3](#t3-ajas-31-6-881){ref-type="table"}. Compared to wheat bran, CNT contained more fiber and fat but had less protein ash and phosphorus. The calculated ME content of CNT was higher than that of wheat bran. This may be due to higher contents of fat in CNT.

Sows performance
----------------

The effects of CNT supplementation on BW, BF, WEI, and average daily feed intake (ADFI) in gestating to lactating sows are shown in [Table 4](#t4-ajas-31-6-881){ref-type="table"} and [5](#t5-ajas-31-6-881){ref-type="table"}. There were no significant differences in BW and BW change of sows from gestating day 35 to day 21 of lactation. Body weight change of sows decreased linearly (p = 0.09). Generally, the BW of the sows at weaning was reduced compared with the weight at parturition. This is because more nutrients were expended than that obtained through feed \[[@b10-ajas-31-6-881]\]. Therefore, nutrients accumulated in the body were mobilized for lactation \[[@b11-ajas-31-6-881],[@b12-ajas-31-6-881]\]. Body weight loss can have a negative effect on WEI \[[@b13-ajas-31-6-881]\].

Average daily feed intake of lactating sows linearly increased with increased CNT levels of pregnant sow diets (p = 0.09). Although not statistically significant, sows being fed CNT during the gestation period had increased lactating sow ADFI compared with the control group. Generally, if feed intake is too low, there is a negative effect on body condition with an increased WEI \[[@b14-ajas-31-6-881],[@b15-ajas-31-6-881]\] and decreased ovulation \[[@b16-ajas-31-6-881]\]. In this experiment, the percentage of CNT in gestating sow diet showed a quadratic response on WEI. The WEI was shortest in 2% CNT, suggesting that the ADFI of sows affected the WEI.

Higher fiber diets during gestation have been shown to increase feed intake during lactation \[[@b17-ajas-31-6-881],[@b18-ajas-31-6-881]\]. In this experiment, neutral detergent fiber (NDF) and acid detergent fiber (ADF) levels improved with increased dietary CNT levels in gestating sow diet compared with wheat bran, but crude fiber percentage was similar among treatments. Renteria-Flores et al \[[@b19-ajas-31-6-881]\] reported that improved soybean hulls in gestating sow diets increased NDF and ADF levels, improved ADFI during lactation, and reduced BW loss during lactation. However, a separate study showed that adding sugar beet pulp (27.2%) and soybean hulls (19.05%) to improve crude fiber (3% to 6%), ADF (6% to 9%) and NDF (5% to 7%) levels in gestating sows had no effect on BW change, ADFI, and WEI \[[@b20-ajas-31-6-881]\]. This finding suggests that fiber type may be more important than concentration on ADFI and WEI of gestation sows.

Reproductive performance and piglet growth performance
------------------------------------------------------

The effects of dietary CNT levels on total born per litter, litter weight, litter weight gain, average BW per piglet and average BW gain of piglet are shown in [Table 6](#t6-ajas-31-6-881){ref-type="table"}. This is the first study investigating effects of CNT level on piglet weight. There were no significant differences in total born per litter, number of alive or number of weaned piglets. Previous studies reported no effects on reproductive performance and piglet performance with increased fiber, ADF and NDF concentrations in gestating sow diets \[[@b19-ajas-31-6-881],[@b20-ajas-31-6-881]\].

Litter birth weight linearly decreased with increasing CNT (p = 0.04) and there was no significant trend in response to CNT after 21 days of lactation. For litter weight gain, the results were similar among all treatments. The addition of 0% to 4% CNT in gestating diets does not negatively affect litter birth weight, and 6% CNT had no negative effects on litter weight gain during lactation.

Piglet birth weight linearly decreased with increasing CNT in gestating diets (p = 0.06). Piglet weight after cross-fostering showed a linear decrease as the level of CNT increased (p = 0.01) and the control group had the highest weight after cross-fostering (p\<0.01). Danielsen and Vestergaard \[[@b13-ajas-31-6-881]\] reported that high fiber diets (sugar beet pulp and mixed fiber sources) did not affect total number of piglets born and weaning, but weight of piglets at birth was negatively affected. In this study, there were no significant differences among all treatments on piglet weight at day 21 and piglet weight gain. Consequently, supplementation of dietary CNT levels had no negative effects on nursing piglets during lactation.

Milk composition
----------------

The effects of dietary CNT levels on the chemical composition of sow milk are shown in [Table 7](#t7-ajas-31-6-881){ref-type="table"}. At 24 hour postpartum and day 21 of lactation, there were no significant differences in percentage of casein, protein and solids-not-fat with increasing dietary CNT levels. However, the percentage of fat (24 hour postpartum: p = 0.03, day 21 of lactation: p = 0.06), lactose (24 hour postpartum: p = 0.02) and total solid (24 hour postpartum: p = 0.03, day 21 of lactation: p = 0.07) showed quadratic correlation with increasing CNT levels during gestation. Generally, the composition of sow milk depends on the body condition of the sow \[[@b21-ajas-31-6-881]--[@b23-ajas-31-6-881]\] which directly affects piglet growth performance \[[@b23-ajas-31-6-881]\]. In this study, there were no significant differences on litter weight gain or piglet weight gain during lactation period. Consequently, supplementation of dietary CNT levels did not have negative effects on piglet growth performance, therefore, it was also considered that there were no negative effects on milk quality.

Blood profiles of sows
----------------------

The effects of dietary CNT levels on blood insulin and glucose concentration during the gestation-lactation period are shown in [Table 8](#t8-ajas-31-6-881){ref-type="table"}. At day 70 of gestation, blood insulin concentration was linearly reduced with increasing levels of CNT (p = 0.03), but from 110 day of gestation to day 21 of lactation, there were no significant differences. Insulin concentration is associated with the breast, metabolism and fat synthesis \[[@b24-ajas-31-6-881]\]. In this experiment, because there were no significant differences in BW and BF at day 70, the decrease of insulin did not seem to negatively affect sows.

Blood glucose concentration did not show any significant trends from day 70 of gestation to day 21 of lactation. Previous studies have reported that blood glucose concentration decreased with increasing insulin in sows \[[@b25-ajas-31-6-881],[@b26-ajas-31-6-881]\]. In this study, there were no differences in blood insulin and glucose concentration in each treatment, but blood insulin concentration linearly decreased with increasing CNT levels at day 70 of gestation. However, Long et al \[[@b27-ajas-31-6-881]\] found that insulin and glucose concentrations from 0.051 (μL U/L) to 0.114 (μL U/L) in gestating sows had no negative effects on performance. High concentrations of blood insulin and glucose showed no detrimental effects on sow or litter performance. Consequently, supplementation of dietary CNT levels had no negative effects on blood glucose concentration and blood profile of sow.

CONCLUSION
==========

When 6% CNT replaced wheat bran in gestating sow diets, there were no negative effects on sow and piglet performance and ADFI during lactation improved, but litter birth weight and piglet birth weight were decreased when CNT level increased in gestating sow diets.
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###### 

Formulation of experimental diets for gestating sow

  Item                                                      Cashew nut testa (%)                     
  --------------------------------------------------------- ---------------------- -------- -------- --------
  Ingredient (%)                                                                                     
   Corn                                                     72.63                  73.39    74.14    74.20
   Soybean meal                                             14.75                  14.77    14.79    14.81
   Tallow                                                   2.65                   1.83     1.02     0.90
   Wheat bran                                               6.00                   4.00     2.00     0.00
   Cashew nut testa                                         0.00                   2.00     4.00     6.00
   L-lysine HCl                                             0.17                   0.17     0.17     0.17
   DL-methionine                                            0.03                   0.03     0.03     0.03
   Mono-dicalcium phosphate                                 1.80                   1.84     1.92     2.00
   Limestone                                                1.37                   1.37     1.33     1.29
   Vit. Mix[1)](#tfn1-ajas-31-6-881){ref-type="table-fn"}   0.10                   0.10     0.10     0.10
   Min. Mix[2)](#tfn2-ajas-31-6-881){ref-type="table-fn"}   0.10                   0.10     0.10     0.10
   Choline chloride-50                                      0.10                   0.10     0.10     0.10
   Salt                                                     0.30                   0.30     0.30     0.30
   Total                                                    100.00                 100.00   100.00   100.00

Provided per kg of diet: Vit A, 16,000 IU; Vit D~3~, 3,200 IU; Vit. E, 35 IU; Vit. K~3~, 5 mg; riboflavin, 6 mg; pantothenic acid, 16 mg; niacin, 32 mg; d--biotin, 128 μg; Vit. B~12~, 20 μg.

Provided per kg of diet: Fe, 281 mg; Cu, 143 mg; Mn, 49 mg; I, 0.3 mg; Se, 0.3 mg.

###### 

Chemical composition of experimental diets for gestating sows

  Item                                      Cashew nut testa (%)                   
  ----------------------------------------- ---------------------- ------- ------- -------
  Chemical composition (calculated value)                                          
   Metabolizable energy (kcal/kg)           3,265                  3,265   3,265   3,265
   Crude protein (%)                        12.89                  12.89   12.89   12.89
   Crude ash (%)                            5.56                   5.55    5.55    5.54
   Crude fiber (%)                          2.69                   2.86    2.99    3.06
   Neutral detergent fiber (%)              12.13                  12.29   12.46   12.63
   Acid detergent fiber (%)                 3.75                   3.79    3.82    3.85
   Total lysine                             0.74                   0.74    0.74    0.74
   Total methionine                         0.23                   0.23    0.23    0.23
   Calcium                                  0.91                   0.91    0.91    0.91
   Total phosphorus                         0.70                   0.70    0.70    0.70
  Chemical composition (analyzed value)                                            
   Crude protein (%)                        11.84                  13.02   12.76   13.46
   Crude ash (%)                            3.33                   4.24    5.00    4.81
   Crude fiber (%)                          3.36                   3.78    3.35    3.37
   Neutral detergent fiber (%)              15.55                  17.86   19.28   18.15
   Acid detergent fiber (%)                 3.67                   4.70    4.46    4.51
   Calcium                                  1.36                   1.32    1.34    1.37
   Total phosphorus                         0.72                   0.73    0.72    0.71

###### 

Chemical composition of cashew nut teast and wheat bran

  Item                                                                           Cashew nut testa   Wheat bran
  ------------------------------------------------------------------------------ ------------------ ------------
  Dry matter[1)](#tfn3-ajas-31-6-881){ref-type="table-fn"} (%)                   88.3               88.8
  Crude protein[1)](#tfn3-ajas-31-6-881){ref-type="table-fn"} (%)                13.32              15.00
  Crude fat[1)](#tfn3-ajas-31-6-881){ref-type="table-fn"} (%)                    9.44               3.70
  Crude fiber[1)](#tfn3-ajas-31-6-881){ref-type="table-fn"} (%)                  11.07              9.64
  Ash[1)](#tfn3-ajas-31-6-881){ref-type="table-fn"} (%)                          2.16               4.67
  Metabolizable energy[1)](#tfn3-ajas-31-6-881){ref-type="table-fn"} (kcal/kg)   2,765              2,290
  Calcaum[1)](#tfn3-ajas-31-6-881){ref-type="table-fn"} (%)                      0.10               0.11
  Phosphorus[1)](#tfn3-ajas-31-6-881){ref-type="table-fn"} (%)                   0.16               1.02
  Acid detergent fiber[1)](#tfn3-ajas-31-6-881){ref-type="table-fn"} (%)         14.91              14.30
  Neutral detergent fiber[1)](#tfn3-ajas-31-6-881){ref-type="table-fn"} (%)      40.23              40.30
  Tannin[2)](#tfn4-ajas-31-6-881){ref-type="table-fn"} (%)                       22.03              \-

Analyzed value.

Analyzed by Korea Feed Ingredient Association.

###### 

Effects of cashew nut testa level on body weight and back-fat thickness in gestating sows

  Item                                       Cashew nut testa (%)   SEM     p-value                          
  ------------------------------------------ ---------------------- ------- --------- ------- ------- ------ ------
  No. of sows                                10                     10      10        10      \-      \-     \-
  Body weight (kg) in gestating sows                                                                         
   Day 35                                    212.2                  210.3   211.0     212.5   3.52    0.96   0.83
   Day 70                                    230.3                  230.2   224.8     228.7   3.57    0.77   0.79
   Day 110                                   257.3                  261.2   251.4     253.7   3.44    0.55   0.91
   35 to 110 day change                      45.1                   50.9    40.4      41.2    1.61    0.12   0.43
  Backfat thickness (mm) in gestating sows                                                                   
   Day 35                                    17.35                  17.90   19.75     17.65   0.858   0.74   0.48
   Day 70                                    16.95                  17.40   19.45     16.35   0.882   0.98   0.34
   Day 110                                   19.80                  18.15   18.94     18.20   0.950   0.67   0.83
   35 to 110 day change                      2.45                   0.25    −0.81     0.55    0.600   0.25   0.17

SEM, standard error of mean.

###### 

Effects of cashew nut testa level on body weight, back-fat thickness, weaning to estrus interval and daily feed intake in lactating sows

  Item                                       Cashew nut testa (%)   SEM     p-value                           
  ------------------------------------------ ---------------------- ------- --------- ------- -------- ------ ------
  No. of sows                                10                     10      10        10      \-       \-     \-
  Body weight (kg) in lactating sows                                                                          
   24 hour postpartum                        230.0                  233.8   223.2     227.2   3.73     0.61   0.99
   Day 21 of lactation                       210.3                  218.7   212.6     215.7   3.65     0.77   0.74
   Farrowing to day 21                       −19.7                  −15.1   −10.6     −11.5   −1.98    0.09   0.47
  Backfat thickness (mm) in lactating sows                                                                    
   24 hour postpartum                        17.90                  18.30   18.75     18.85   0.902    0.71   0.93
   Day 21 of lactation                       15.45                  16.30   18.13     16.30   0.772    0.57   0.44
   Farrowing to day 21                       −2.45                  −2.00   −0.62     −2.55   −0.554   0.84   0.32
   Daily feed intake in lactation (kg/d)     4.20                   5.14    5.02      5.14    0.181    0.09   0.24
   Weaning to estrus interval (d)            6.00                   4.93    5.30      5.7     0.163    0.69   0.02

SEM, standard error of mean.

###### 

Effects of cashew nut testa level on reproductive and litter performance in gestating to lactating sows

  Item                       Cashew nut testa (%)                                 SEM                                                   p-value                                                                                                                  
  -------------------------- ---------------------------------------------------- ----------------------------------------------------- ---------------------------------------------------- ---------------------------------------------------- ------- ------ ------
  No. of sows                10                                                   10                                                    10                                                   10                                                   \-      \-     \-
  Reproductive performance                                                                                                                                                                                                                                       
   Total born/L              14.00                                                15.40                                                 15.78                                                13.90                                                0.492   0.99   0.15
   No. of born alive         13.00                                                13.80                                                 14.25                                                13.10                                                0.374   0.40   0.49
   No. of stillbirths        1.00                                                 1.60                                                  1.53                                                 0.80                                                 0.222   0.96   0.24
   After cross-foster        11.90                                                11.90                                                 11.85                                                11.80                                                0.083   0.62   0.87
   Day 21 of lactation       11.40                                                11.10                                                 11.50                                                10.50                                                0.183   0.15   0.33
  Litter weight (kg)                                                                                                                                                                                                                                             
   Litter birth weight       21.79                                                21.72                                                 21.07                                                18.26                                                0.059   0.04   0.26
   After cross-foster        19.30[A](#tfn8-ajas-31-6-881){ref-type="table-fn"}   17.80[AB](#tfn8-ajas-31-6-881){ref-type="table-fn"}   16.22[B](#tfn8-ajas-31-6-881){ref-type="table-fn"}   16.17[B](#tfn8-ajas-31-6-881){ref-type="table-fn"}   0.038   0.01   0.30
   Day 21 of lactation       55.93                                                56.65                                                 55.36                                                52.69                                                1.752   0.48   0.62
   Litter weight gain        36.63                                                38.85                                                 39.14                                                36.52                                                1.563   0.99   0.44
  Piglet weight (kg)                                                                                                                                                                                                                                             
   Piglet birth weight       1.59                                                 1.42                                                  1.34                                                 1.39                                                 0.044   0.06   0.18
   After cross-foster        1.62[A](#tfn8-ajas-31-6-881){ref-type="table-fn"}    1.50[AB](#tfn8-ajas-31-6-881){ref-type="table-fn"}    1.37[B](#tfn8-ajas-31-6-881){ref-type="table-fn"}    1.37[B](#tfn8-ajas-31-6-881){ref-type="table-fn"}    0.031   0.01   0.28
   Day 21 of lactation       4.90                                                 5.09                                                  4.78                                                 4.94                                                 0.098   0.85   0.92
   Piglet weight gain        3.28                                                 3.59                                                  3.41                                                 3.57                                                 0.087   0.41   0.68

SEM, standard error of mean.

Means with different superscripts within the same row significantly differ (p\<0.01).

###### 

Effect of cashew nut testa level on milk composition of gestating and lactating sows

  Item                   Cashew nut testa (%)   SEM     p-value                          
  ---------------------- ---------------------- ------- --------- ------- ------- ------ ------
  No. of sows            10                     10      10        10      \-      \-     \-
  Casein (%)                                                                             
   24 hour postpartum    4.98                   4.49    4.22      6.07    0.321   0.32   0.10
   Day 21 of lactation   4.36                   4.57    4.30      4.22    0.073   0.22   0.26
  Fat (%)                                                                                
   24 hour postpartum    7.62                   5.27    7.11      8.24    0.482   0.25   0.03
   Day 21 of lactation   6.18                   7.35    6.44      6.29    0.198   0.68   0.06
  Protein (%)                                                                            
   24 hour postpartum    6.37                   5.76    5.23      7.91    0.438   0.31   0.10
   Day 21 of lactation   4.81                   5.00    4.72      4.61    0.082   0.22   0.35
  Lactose (%)                                                                            
   24 hour postpartum    4.48                   4.66    4.77      4.17    0.081   0.22   0.02
   Day 21 of lactation   6.22                   6.06    6.25      6.09    0.044   0.49   0.95
  Total solid (%)                                                                        
   24 hour postpartum    20.28                  17.30   18.57     22.68   0.852   0.21   0.03
   Day 21 of lactation   18.29                  19.71   18.49     18.06   0.267   0.38   0.07
  Solid-not-fat (%)                                                                      
   24 hour postpartum    10.86                  10.56   10.01     12.15   0.365   0.34   0.14
   Day 21 of lactation   11.10                  11.19   11.07     10.88   0.049   0.09   0.16

SEM, standard error of mean.

###### 

Effect of cashew nut testa level on blood profiles of gestating and lactating sows

  Item                   Cashew nut testa   SEM      p-value                            
  ---------------------- ------------------ -------- --------- -------- -------- ------ ------
  Insulin (μL U/L)                                                                      
   Day 35                0.065              0.065    0.065     0.065    \-       \-     \-
   Day 70                0.088              0.086    0.054     0.059    0.0071   0.03   0.73
   Day 110               0.079              0.081    0.062     0.075    0.0082   0.62   0.68
   24 hour postpartum    0.081              0.102    0.087     0.093    0.0811   0.84   0.75
   Day 21 of lactation   0.095              0.087    0.088     0.061    0.0948   0.14   0.51
  Glucose (mg/dL)                                                                       
   Day 35                71.167             71.167   71.167    71.167   \-       \-     \-
   Day 70                66.500             68.500   67.250    67.250   1.2579   0.92   0.65
   Day 110               79.750             77.000   76.250    74.750   1.3148   0.28   0.84
   24 hour postpartum    84.750             95.500   83.000    89.750   2.2502   0.95   0.81
   Day 21 of lactation   82.667             74.500   74.250    78.250   3.4723   0.34   0.07

SEM, standard error of mean.
